Noise in the hospital setting: impact on quality of life by Silva, Monique Cantelli Da et al.
Original Article
ACR 2013;18(2):109-19 109
Study carried out at the university hospital of the Universidade Federal de São Paulo – UNIFESP – São Paulo (SP), Brazil, with funding from the Brazilian 
fostering agency Fundação de Amparo à Pesquisa do Estado de São Paulo (FAPESP) in the form of a Scientific Initiation Grant.
 (1) Postgraduate Program (Master’s) in Human Communication Disorders, Universidade Federal de São Paulo – UNIFESP – São Paulo (SP), Brazil. 
(2) Department of Speech-Language Pathology and Audiology, Universidade Federal de São Paulo – UNIFESP – São Paulo (SP), Brazil.
Conflict of interest: No
Authors’ contributions: MCS: main researcher, study concept, determination of chronogram, literature review, data collection and analysis, drafting of manuscript 
and submission of article; VBL: research assistant, data collection and drafting of article; DG: adviser, determination of chronogram, data analysis, revision of 
manuscript and approval of final version.
Correspondence address: Monique Cantelli da Silva. R. Botucatu, 802, Vila Clementino, São Paulo (SP), Brazil, CEP: 04023-062. 
E-mail: moniquecantelli@gmail.com
Received: 2/15/2012; Accepted: 5/14/2013
Noise in the hospital setting: impact on quality of life
Ruído em hospital universitário: impacto na qualidade de vida
Monique Cantelli da Silva1, Vivian Baptista da Luz1, Daniela Gil2
ABSTRACT
Purpose: To determine noise levels in different hospital settings and 
investigate the impact of noise exposure on the quality of life of the he-
althcare workers in these environments. Methods: Noise was measured 
using a sound level meter in different sectors of the Sao Paulo university 
hospital (neonatal intensive care unit, nutrition, classrooms, print shop, 
laundry, carpentry shop and metalwork shop) in different periods of 
the day (morning, afternoon and night) over a one-week period. Five 
workers from each sector were asked to fill out questionnaires on he-
aring habits and quality of life (WHOQoL-Bref), adapted to Brazilian 
Portuguese. Each question on the WHOQoL-Bref was scored from 0 to 5 
points, with higher overall scores denoting better quality of life. Results: 
Statistically significant differences among environments were found 
regarding minimum and maximum sound levels, regardless of the time 
of the day. All sound levels were considered harmful. No statistically 
significant differences among sectors were found in the overall quality of 
life score or subscales of the WHOQoL-Bref (Quality of Life, Physical 
Aspects, Psychological Aspects, Social Relations and Environment). 
Conclusion: The minimum and maximum noise levels in all sectors, ex-
cept the neonatal intensive care unit, exceeded those defined for hospital 
environments. The variation in noise levels characterizes environments 
with intermittent noise that places the auditory health of the employees 
at risk. The noise levels encountered demonstrate the need for a hearing 
conservation program involving both group and individual measures.
Keywords: Hearing loss, noise-induced; Noise, occupational; Health 
facility environment; Working environment; Quality of life
RESUMO
Objetivo: Aferir os níveis de ruído em distintos ambientes de um hospi-
tal universitário e investigar o impacto dessa exposição na qualidade de 
vida dos profissionais que atuam nesses ambientes. Métodos: O ruído 
foi aferido por meio de medidor de pressão sonora em três períodos do 
dia: manhã, tarde e noite, durante uma semana, em diferentes depen-
dências de um hospital, a saber: UTI neonatal, nutrição, anfiteatros, 
gráfica, lavanderia, marcenaria e serralheria. Para cinco trabalhadores de 
cada setor, foi solicitado o preenchimento dos questionários de hábitos 
auditivos e de Qualidade de vida (WHOQOL-Bref), adaptado para o 
Português Brasileiro. Para cada questão do WHOQOL-Bref atribuiu-
-se de 0 a 5 pontos, sendo que, ao final, quanto maior a pontuação, 
melhor qualidade de vida o indivíduo considera ter. Resultados: Houve 
diferença significativa entre os ambientes, para os valores mínimos e 
máximos de pressão sonora, independentemente do período do dia em 
que foi realizada a aferição. Todos os ambientes puderam ser conside-
rados prejudiciais. Nos escores apresentados nas questões de qualidade 
de vida geral e nos domínios do WHOQOL-Bref (Qualidade de Vida, 
Físico, Psicológico, Relações Sociais e Meio Ambiente), observou-se 
que não houve diferença entre os setores. Conclusão: Os níveis mínimos 
e máximos de ruído em todos os setores, com exceção da UTI neonatal, 
excedem os previstos para ambiente hospitalar; a variação dos níveis de 
ruído caracteriza ambientes com ruídos intermitentes que colocam em 
risco a saúde auditiva dos funcionários; os níveis de ruído aferidos evi-
denciam a necessidade de implementação de Programa de Conservação 
Auditiva, com medidas coletivas e individuais.
Descritores: Perda auditiva provocada por ruído; Ruído ocupacional; 
Ambiente de instituições de saúde; Ambiente de trabalho; Qualidade 
de vida
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INTRODUCTION
According to Brazilian Regulatory Norm 15, when exposure 
to intense noise [mean: 85 dB(A)] is continuous (8 hours a day), 
structural and functional alterations may occur in the inner ear, 
leading to noise-induced hearing loss; moreover, each increase 
of 5 dB(A) reduces the exposure time by half(1). 
According to the Brazilian Association of Technical Norms 
(ABNT - Associação Brasileira de Normas Técnicas), accepta-
ble noise levels for different hospital environments range from 
35 to 55 dB(A)(2). 
In 1989, the World Health Organization (WHO) began to 
treat noise as a public health problem and, in 1993, recommen-
ded that noise levels in hospitals not exceed 40 dB(A) during 
the day and 35 dB(A) at night(3).
Auditory symptoms of noise-induced hearing loss can di-
minish quality of life in both the work setting as well as social 
and family settings. Moreover, exposure to noise is known to 
lead to extra-auditory symptoms as well(4). 
As the consequences of exposure to excessive noise can 
compromise the quality of life of workers, awareness and 
prevention programs are necessary measures to be taken prior 
to the onset of hearing loss.
The aim of the present study was to determine noise levels 
in different hospital settings and investigate the impact of 
exposure on the quality of life of healthcare workers in these 
environments.
METHODS
This study received approval from the Human Research 
Ethics Committee of the Universidade Federal de São Paulo 
under process n° 1975/08. All subjects voluntarily agreed to 
participate and signed a statement of informed consent in com-
pliance with Resolution 196/96 of the Brazilian National Board 
of Health. A descriptive cross-sectional study was carried out in 
seven sectors of the São Paulo Hospital with employees exposed 
to intense, continuous or intermittent noise produced by the 
equipment of the sector during working hours. The following 
sectors were investigated: neonatal intensive care unit (NICU), 
nutrition department, classrooms, print shop, laundry, carpentry 
shop and metalwork shop. The choice of sectors was based on 
a previous study carried out in one of the sectors and the high 
noise levels found in the remaining sectors(4).
Chart 1 lists the sectors, equipment and work shifts.
The supervisors of each sector were asked about the periods 
Chart 1. Hospital sectors, respective equipment and work shifts
Sector Equipment Shifts
NICU
- 30 incubators (some for phototherapy)  
- Warning devices 
- Vital sign monitors
- Oximeters 
- Doorbell 
- Refrigerator 
- Team of health care workers
7 am to 5 pm 
5 pm to 7 am
Nutrition
- Exhaust fans 
- Stove 
- Tableware 
- Pots and pans
- Blenders 
- Beaters 
- Team of employees
7 am to 4 pm
Classrooms
- Telephone 
- Television 
- Computer
- Students 
- Professors 
- Team of employees
8 am to 10 pm
Print shop
- Printers 
- Offset 
- Paper cutter 
- Diverse equipment
- Television 
- Doorbell 
- Telephone 
- Team of employees
9 am to 4 pm
Laundry 
(clean area)
- Washing machines 
- Driers 
- Spinners
- Ironing machines 
- Radio 
- Team of employees
8 am to 6 pm 
6 pm to 8 am (a few employees are 
day workers and work from 7 am 
to 4 pm)
Carpentry 
- Hammer 
- Saws 
- Sander 
- Drill 
- Miter
- Pin setter 
- Router 
- Diverse machines 
- Radio 
- Team of employees
7 am to 4 pm
Metalwork
- Electric saw 
- Welding machine 
- Sander
- Tools 
- Radio 
- Team of employees
7 am to 4 pm
Note: NICU = neonatal intensive care unit
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of the greatest work volume and, consequently, highest noise 
levels (day of the week, period of the day [morning, afternoon or 
night], work shifts and number of hours of active machine ope-
ration) for the scheduling of the measurements of environmental 
noise. Authorization was then solicited from the supervisors 
for the determination of noise levels and the administration 
of questionnaires to the employees of the respective sectors. 
Based on the supervisors’ reports, the measurements were 
scheduled for 7 to 8 am (morning period), 12 to 1 pm (afternoon 
period) and 5 to 6 pm (evening period).
Noise levels were determined with the Radio Shack 
Digital Sound-Level Meter, following the manufacturer’s 
specifications.
Measurements were performed using the “A” compensation 
circuit and slow response, as recommended by Regulatory 
Norm 15 (Appendix 1, Ordinance 3.214/78)(1). 
Each measurement lasted five minutes, with the researcher 
positioned in the center of the sector. During the readings, the 
lowest and highest intensity was recorded as the minimum and 
maximum noise level, respectively. 
The use of Individual Protection Equipment (IPE) by the 
employees in each environment for hearing protection was 
also recorded.
Five volunteers from each sector were asked to fill out a 
questionnaire on auditory habits adapted(5) (Appendix 1) for 
data on their clinical history and the WHOQOL-Bref quality of 
life assessment questionnaire, adapted to Brazilian Portuguese(6) 
(Appendix 2). 
The questionnaires were given to the employees to be filled 
out and returned to the researcher on a previously established 
date, along with a signed statement of informed consent. Both 
questionnaires were answered with no help or interference 
from the researcher.
The first questionnaire was for the analysis of the auditory 
habits and was made up of items on exposure to occupational 
and non-occupational noise. This questionnaire was divided 
into six parts: identification, occupational data, family history of 
hearing loss, auditory habits, otological history and medications 
used. The questions were objective, with the exception of the 
item on the names of the medications used(5).
The second questionnaire was used to investigate the overall 
quality of life of workers exposed to noise. This questionnaire 
was drafted by the WHO and is denominated the World Health 
Organization Quality of Life (WHOQOL-Bref), which is 
an abbreviated version of the WHOQOL-100(7). We used an 
abbreviated version of the questionnaire, that has been trans-
lated and validated in Brazilian Portuguese(6), under the name 
“Quality of Life Assessment”. The WHOQOL-Bref is made up 
of 26 questions on quality of life, with five response options 
addressing the degree of satisfaction. Responses are organized 
into five classes (Chart 2). The participants were instructed to 
fill out the questionnaire considering the previous two weeks.
Among the 26 questions on the WHOQOL-Bref, two are 
general and the rest represent each of the 24 facets that compose 
the original instrument. Unlike the WHOQOL-100, in which 
each of the 24 facets is addressed by four items, the facets are 
addressed by only one item on the WHOQOL-Bref. 
Each question is scored from 0 to 5 points, with higher 
scores denoting a better quality of life. The score allows the 
classification of quality of life based on assessment, capacity 
and frequency scales (Chart 2)(6). Statistical tests were employed 
for the comparison of the results of the WHOQOL-Bref (com-
parisons between subscales and between subscales and work 
sectors) and the noise levels in each sector in different periods 
of the day and in different work environments. 
Statistical analysis involved the Mann-Whitney test, 
Kruskal-Wallis test and confidence interval of the mean. The 
Statistical Package for the Social Sciences (SPSS) V16 was 
used for the WHOQOL-Bref scores, as a manual count is not 
recommended due to the possibility of increasing the margin 
of error in the calculation of the scores(6,7). 
The level of significance was set to 5% (p<0.05), with the 
calculation of 95% confidence intervals. 
Results with statistical significance are highlighted with an 
asterisk (*) and results with a tendency toward significance are 
marked with the pound sign (#). When it was not possible to 
use statistics, an -x- mark was used.
RESULTS
Tables 1, 2 and 3 display the descriptive measures of sound 
levels in the different sectors of the hospital in different periods 
of the day (morning, afternoon and night).
Statistically significant differences in noise levels were 
found among the different hospital environments, regardless 
of period of the day (Tables 1, 2 and 3). 
Chart 2. Response scale for Assessment, Capacity and Frequency scales
Scale 0% (anchor) 25% 50% 75% 100% (anchor)
Assessment
Very dissatisfied Dissatisfied Neither satisfied nor dissatisfied Satisfied Very satisfied
Very poor Poor Neither poor nor good Good Very good
Very unhappy Unhappy Neither happy nor unhappy Happy Very happy
Capacity Not at all A little Moderately Mostly Completely
Frequency Never Seldom Often Very often Always
Source: WHO, 1998; Version in Portuguese of quality of life assessment tools (WHOQOL), available at http://www.ufrgs.br/psiq/whoqol3.html
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Questions 1 and 2 were considered a separate subscale 
denominated Quality of Life. Evaluations ranged from 25 to 
49% for all sectors, indicating unsatisfactory to poor overall 
quality of life. 
Table 4 displays the descriptive measures for the Physical 
and Psychological subscales of the WHOQOL-Bref.
Table 5 displays the descriptive measures for the Social 
Relations and Environment subscales of the WHOQOL-Bref.
No significant differences were found among the partici-
pants, demonstrating that the employees in the different sec-
tors had a similar quality of life when measured by a generic 
questionnaire.
DISCUSSION
The maximum noise levels in the present study demonstrate 
that the employees in the laundry, carpentry, metalwork, print 
shop and nutrition sectors are at risk for the development of 
noise-induced hearing loss. Continuous noise at the levels en-
countered could be harmful, as Brazilian legislation (Appendix 
1 of Regulatory Norm 15) states that noise of 85 dB or higher 
for eight hours constitutes a risk to auditory health.
In the hospital analyzed, mean noise levels in the different 
sectors at different periods of the day surpassed the maximum 
levels recommended by the ABNT and WHO. Moreover, the 
Table 1. Descriptive measures of minimum and maximum noise levels in the morning period in different hospital environments, São Paulo Hospital
Morning Mean Median SD n CI p-value
Minimum
Classrooms 57.2 56.0 4.4 5 3.9
<0.001*
Print shop 57.8 58.0 6.9 5 6.1
Laundry 84.2 84.0 1.5 5 1.3
Carpentry 68.8 64.0 9.1 5 8.0
Nutrition 76.8 77.0 0.8 5 0.7
Metalwork 66.4 65.0 4.3 5 3.7
NICU 59.6 60.0 3.8 5 3.4
Maximum
Classrooms 60.4 59.0 3.8 5 3.3
0.002*
Print shop 64.6 69.0 7.0 5 6.2
Laundry 89.0 89.0 1.2 5 1.1
Carpentry 81.4 73.0 16.9 5 14.8
Nutrition 84.2 84.0 3.3 5 2.9
Metalwork 82.8 70.0 20.8 5 18.2
NICU 68.2 68.0 2.9 5 2.5
* Significant value (p≥0.05) – Mann-Whitney test
Note: SD = standard deviation; CI = confidence interval; NICU = neonatal intensive care unit
Table 2. Descriptive measures of minimum and maximum noise levels in the afternoon period in different hospital environments, São Paulo Hospital
Afternoon Mean Median SD n CI p-value
Minimum
Classrooms 63.4 61.0 9.0 5 7.9
0.001*
Print shop 60.0 60.0 8.0 5 7.0
Laundry 84.4 85.0 3.1 5 2.7
Carpentry 62.4 62.0 1.7 5 1.5
Nutrition 76.8 77.0 0.8 5 0.7
Metalwork 66.6 63.0 8.3 5 7.2
NICU 59.0 58.0 3.9 5 3.4
Maximum
Classrooms 72.2 75.0 6.8 5 6.0
0.001*
Print shop 66.2 65.0 4.8 5 4.2
Laundry 90.2 90.0 2.9 5 2.5
Carpentry 70.2 70.0 2.0 5 1.8
Nutrition 81.2 81.0 1.9 5 1.7
Metalwork 82.4 77.0 11.7 5 10.3
NICU 69.2 69.0 3.3 5 2.9
* Significant value (p≥0.05) – Mann-Whitney test
Note: SD = standard deviation; CI = confidence interval; NICU = neonatal intensive care unit
Hospital noise and quality of life
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minimum noise levels were also higher than the recommenda-
tions of the ABNT (Regulatory Norm 10152)(2), which stipulates 
that acceptable noise levels in different hospital environments 
should be between 35 and 55 dB(A). In all sectors, except the 
NICU, minimum levels (60 to 70 dB) surpassed the classifica-
tion range of a noisy environment. Some even surpassed the 
levels proposed by Regulatory Norm 15, such as the laundry 
sector. These data are in agreement with findings reported in 
the literature consulted(8). 
As excessive noise is harmful to one’s hearing and quality of 
life, the WHO recommends noise levels in hospitals no higher 
than 40 dB(A) during the day and 35 dB(A) during the night 
shift(9). All the sectors of the Sao Paulo hospital surpassed these 
levels at different times of the day. The statistically significant 
Table 3. Descriptive measures of minimum and maximum noise levels in the afternoon period in different hospital environments, São Paulo Hospital
Night Mean Median SD n CI p-value
Minimum
Classrooms 64.6 68.0 7.8 5 6.9
0.001*
Print shop 75.2 81.0 9.3 5 8.2
Laundry 84.4 84.0 1.1 5 1.0
Carpentry - x - - x - - x - - x - - x -
Nutrition 75.8 76.0 1.9 5 1.7
Metalwork - x - - x - - x - - x - - x -
NICU 54.8 55.0 4.0 5 3.5
Maximum
Classrooms 71.4 73.0 4.8 5 4.2
0.001*
Print shop 79.8 83.0 7.8 5 6.8
Laundry 89.2 89.0 1.3 5 1.1
Carpentry - x - - x - - x - - x - - x -
Nutrition 81.2 81.0 1.9 5 1.7
Metalwork - x - - x - - x - - x - - x -
NICU 68.4 68.0 3.6 5 3.2
* Significant value (p≥0.05) – Mann-Whitney test
Note: SD = standard deviation; CI = confidence interval; NICU = neonatal intensive care unit
Table 4. Descriptive measures for Physical and Psychological subscales of WHOQOL-Bref in different hospital environments, São Paulo Hospital 
Laun. 
Phys
Laun. 
Psy
Nut. 
Phys
Nut. 
Psy
Carp. 
Phys
Carp. 
Psy
Met. 
Phys
Met. 
Psy
Cls. 
Phys
Cls. 
Psy
Prin. 
Phys
Prin. 
Psy
NICU 
Phys
NICU 
Psy
Mean 66.4 63.3 65.0 59.2 72.9 63.3 80.0 62.5 79.5 65.0 69.3 60.0 80.0 60.8
Median 64.3 62.5 71.4 62.5 71.4 62.5 89.3 62.5 82.1 66.7 67.9 58.3 78.6 62.5
SD 18.1 16.8 20.1 8.0 10.6 11.9 16.3 6.6 7.0 2.3 17.8 7.0 16.3 12.0
n 5 5 5 5 5 5 5 5 5 5 5 5 5 5
CI 15.9 14.7 17.6 7.0 9.3 10.5 14.3 5.8 6.1 2.0 15.6 61 14.3 10.5
p-value 0.633 0.893 0.633 0.893 0.633 0.893 0.633 0.893 0.633 0.893 0.633 0.893 0.633 0.893
Kruskal-Wallis test (p≥0.05)
Note: Laun. = laundry; Nut. = nutrition; Carp. = carpentry; Met. = metal work; Cls. = classrooms; Prin. = print shop; NICU = neonatal intensive care unit; Phys. = physical 
subscale; Psi. = psychological subscale; SD = standard deviation; CI = confidence interval
Table 5. Descriptive measures for Social and Environment subscales of WHOQOL-Bref in different hospital environments, São Paulo Hospital 
Laun. 
Soc
Laun. 
Env
Nut. 
Soc
Nut. 
Env
Carp. 
Soc
Carp. 
Env
Met. 
Soc
Met. 
Env
Cls. 
Soc
Cls. 
Env
Prin. 
Soc
Prin. 
Env
NICU 
Soc
NICU 
Env
Mean 73.3 53.8 53.3 46.3 83.3 46.9 86.7 56.3 78.3 52.4 75.0 48.1 75.0 61.9
Median 75.0 50.0 58.3 40.6 91.7 43.8 91.7 59.4 83.3 50.0 75.0 43.8 75.0 59.4
SD 17.1 14.9 40.7 18.3 19.5 11.0 11.2 7.7 17.3 11.6 13.2 12.2 15.6 9.7
n 5 5 5 5 5 5 5 5 5 5 5 5 5 5
CI 15.0 13.1 35.6 16.0 17.1 9.7 9.8 6.7 15.1 10.2 11.6 10.7 13.7 8.5
p-value 0.622 0.290 0.622 0.290 0.622 0.290 0.622 0.290 0.622 0.290 0.622 0.290 0.622 0.290
Kruskal-Wallis test (p≥0.05)
Note: Laun. = laundry; Nut. = nutrition; Carp. = carpentry; Met. = metal work; Cls. = classrooms; Prin. = print shop; NICU = neonatal intensive care unit; Phys. = physical 
subscale; Psi. = psychological subscale; SD = standard deviation; CI = confidence interval
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differences among environments were expected, as these en-
vironments have very different structures and work routines.
The maximum levels in the different hospital environments 
investigated in the present study compare to those found in 
metallurgy plants and manufacturing factories(10). However, 
the measurement method employed does not allow a direct 
comparison between the hospital environments analyzed and 
work environments found in different industries.
Considerable variation was found in the mean minimum 
and maximum noise levels (Table 1, 2 and 3): classrooms à 
57.2 to 722 dB; print shop à 57.8 to 79.8 dB; laundry à 84.2 
to 90.2 dB; carpentry à 62.4 to 81.4 dB; nutrition à 75.8 to 
84.2 dB; metalwork à 66.4 to 82.8 dB; and NICU à 54.8 to 
69.2 dB. While not all these sectors are visited by patients, the 
healthcare professionals who work in these environments are 
subjected to excessive noise levels.
The NICU had the lowest noise level, likely due to precau-
tions taken not to wake the infants and the use of less noisy 
equipment in comparison to the other sectors. Moreover, 
specific legislation governs this sector, requiring particular 
care(4,11,12). 
Although the noise levels in the NICU were within the 
recommended range, the literature reports considerable noise 
intensity during the handling of incubators and on weekends. 
Moreover, some studies report the need for a change in the 
routine and conduct on the part of healthcare workers in order 
to protect the auditory health of both patients and workers 
alike(11,12).
The implementation of a hearing conservation program at 
the São Paulo Hospital is needed to benefit employees in their 
labor functions with an effective reduction in sound pollution, 
as stipulated in Brazilian legislation (Regulatory Norm 9)(1). 
The importance of such programs has been stressed in the 
literature and is evident by the results of the present study. 
Periodic hearing exams would allow following up the auditory 
health of employees and the identification of the development 
and/or progression of hearing loss. Moreover, orientation 
should be given on hearing conservation (individual and group 
protection measures) and the importance of using IPE(4,13,14). 
The aim of investing in hearing conservation programs 
directed at the control of the emission of noise at the source is 
not only the conservation of auditory health, but also a reduction 
in work accidents(15).
In a number of studies, the efficacy of the training that 
makes up part of a hearing conservation program has been 
assessed in relation to a group that did not receive training. 
The results of such studies clearly demonstrate the importance 
of investing in educative actions and encouraging the effective 
use of IPE(16,17). 
Although protection equipment is provided to the employe-
es of the São Paulo Hospital by the Work Safety and Medicine 
Service, there is no adequate training or control regarding the 
use and storage of IPE, which is fundamental to appropriate 
protection(4,8,14-17). While no specific survey was carried out on 
the use of IPE in the present study, it was observed that the ma-
jority of employees did not use this equipment while working.
Regarding overall quality of life, all employees in all sectors 
reported fair quality of life, which may reflect an unhealthy 
work environment, among other things. By the fact that parti-
cipation in the present study was voluntary, one may infer that 
the individuals who filled out the questionnaires could belong 
to the two extremes (either very good or very poor quality of 
life) and therefore wished to express themselves.
On the Physical subscale, the laundry, nutrition, carpentry 
and print sectors were within the 50 to 74% range, whereas 
the metalwork, classrooms and NICU sectors were within the 
75 to 99% range. This indicates that that the employees in 
the latter sectors have a better quality of life in relation to the 
physical domain than those in the other sectors. It should be 
stressed that the laundry was the noisiest sector, which may 
have influenced the judgment of the employees in this sector 
with regard to quality of life in physical domain. Noise can 
cause cognitive problems involving a variety of mechanisms. 
Indeed, studies describe the effects of noise on sleep, which 
can also lead to impairment with regard to cognitive tasks and 
global performance(18).
On the Psychological subscale, all sectors fell within the 50 
to 74% range, as the majority of responses were “neither satis-
fied nor dissatisfied”, “neither poor nor good”, “neither happy 
nor unhappy”, “moderately” and “often”. Studies have shown 
that noise is a disturbing factor in the ICU and can affect the 
heart rate and blood pressure of patients(19,20). It has also been 
hypothesized that noise can cause a higher level of excitation 
that results in a diminished capacity for concentration(18). The 
extra-auditory psychological and physiological effects stem-
ming from noise are harmful to health and can compromise 
quality of life.
On the Social Relations subscale, the laundry and nutrition 
sectors fell within the 50 to 74% range, whereas the carpentry, 
metalwork, classrooms, print and NICU sectors fell within the 
75 to 99% range, as the majority of responses were “satisfied”, 
“good”, “happy”, “mostly” and “very often”. The findings in-
dicate better quality of life in the latter sectors in comparison 
to laundry and nutrition. Individuals who are sensitive to noise 
may experience a delay in the termination of the sympathetic 
response due to the disengagement of the autonomic nervous 
system and the prefrontal circuits that interpret stressful stimuli 
and send an appropriate response(21). The result is annoyance 
on the part of the affected individuals and the buildup of stress, 
which can have a negative impact on interpersonal relations 
with other employees and companions.
On the Environment subscale, the nutrition, carpentry and 
print sectors were within the 25 to 49% range, whereas the 
laundry, metalwork, classrooms and NICU were within the 
50 to 74% range. 
The results on the different subscales of the questionnaire 
Hospital noise and quality of life
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may not be exclusively related to noise and could have been 
influenced by other health conditions in each individual, which 
may explain the similar scores despite the differences betwe-
en work environments. The literature reports that the most 
common conditions related to workers exposed to noise are 
hypertension, respiratory disease, stress, ringing in the ears and 
dizziness, which were complaints reported by the participants 
on the questionnaire addressing hearing habits and may affect 
the psychosocial aspects of individuals(5,22-26).
Many healthcare workers, such as nurses, physicians and 
physiotherapists, perceive the harm caused by noise, which 
is in agreement with the reports of the employees during the 
administration of the questionnaires(27). However, few studies 
have addressed the influence of acoustic conditions on the he-
althcare team. While the patients are the center of attention of 
all hospitals, the degree of employee satisfaction with the work 
environment exerts a direct effect on the efficiency employed 
in tasks, enthusiasm and the quality of care offered(19).
Prior to the filling out the questionnaires, the participants 
were instructed to base their answers on the previous two weeks. 
Thus, the data may have been influenced by individual expe-
riences and the quality of life findings could be more limited 
to the timeframe in question and not necessarily maintained in 
the same manner over time(26).
The nutrition sector most often had the lowest scores on the 
subscales of the WHOQOL-Bref, denoting poor quality of life. 
This sector also had the second highest noise level. 
The Environment and Quality of Life subscales achieved 
the lowest scores. The former may be explained by the con-
ditions of the place in which an individual lives, means of 
transport and access to health services, which are generally 
criticized by the population as a whole. The latter refers to 
how an individual sees himself/herself in a particular moment 
with regard to quality of life and health, which may also affect 
psychological aspects, as seen on the Psychological subscale, 
which achieved low scores in the nutrition, print and NICU 
sectors. On the other hand, Social Relations scores were high, 
indicating that these individuals find the best possible way to 
fulfill their obligations and exercise them in a balanced manner 
within their work environment on a daily basis.
The aim of the present study was to assess the impact of 
noise on quality of life in different contexts beyond the work 
setting, which was why a general quality of life questionnaire 
was employed. The WHOQOL-Bref is used little in Brazil, 
especially in studies involving hearing. 
The Quality of Working Life Questionnaire (QWLQ-78)(28) 
may reveal more specific data. However, this questionnaire was 
in the development process when the present study was being 
conducted and was therefore not yet available.
To compare the results of the total QWLQ-78 score and 
QWLQ-Bref and found no greater than a five percentage point 
difference on all subscales; the former only required less ad-
ministration time than the latter(29).
While the findings of the present study allow drawing 
important conclusions, there is a need to increase the number 
of volunteers that fill out the questionnaires as well as the use 
of a more specific assessment tool, such as the QWLQ-78, 
and the inclusion of hearing tests for better documentation 
of the impact of noise levels on the quality of life of these 
employees.
CONCLUSION
From the determination of noise levels in different environ-
ments in the Sao Paulo Hospital and the analysis of responses 
to the WHOQOL-Bref questionnaire, the following conclusions 
may be drawn: The minimum and maximum noise levels in all 
sectors, except the NICU, exceed those established by law for 
the hospital setting; the variation in noise level characterizes 
environments with intermittent noise that places auditory health 
at risk; the noise levels encountered reveal the need for the 
implementation of a hearing conservation program with group 
and individual measures in order to avoid the development 
and/or exacerbation of noise-induced hearing loss; quality of 
life was similar among the subscales of the questionnaire and 
the different sectors of the hospital and was classified as fair 
to good by the majority, with the exception of the Quality of 
Life and Environment subscales, on which quality of life was 
classified as poor.
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Appendix 1. Hearing habits 
Questionnaire – Clinical Audiology (Occupational Hearing) – Adapted(5)
1. Identification:
Name:                                                                         Age:                            Sex:
Address:
Telephone:
Level of schooling:
Profession:
Resting hearing (> 14 hours):
Date of evaluation:
1.1 Ethnicity: Caucasian (  ) African descent (  )  Mulatto (  )    Asian descent (  ) 
 
1.2 Dominant hand: Right  (  ) Left (  )
2. Occupational data
Name of firm:____________________ Activity exercised:____________
Sector:____________________ Function:_______________ Daily hours:_________
Duration of work at firm:_______________ 
Description of activities and work environment: _____________________________________________________________________________
__________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________
Exposure to chemical products (solvents, metals, etc): (  ) No  (  ) Yes     Time_________
Exposure to vibration: (  ) No  (  ) Yes     Time _________
Exposure to high sound levels (noise, etc): (  ) No  (  ) Yes  
Impression of noise level:  (  ) Low   (  ) Medium   (  ) High
Use of hearing protection:  (  ) No  (  ) Yes  à External device (   )    Plug (  )   Other (  )
Use during entire work shift? (  ) No  (  ) Yes     
Previous exposure to noise: Activity:__________ Function:_____________ Time:____________
3. Do you have a family history of hearing loss? What degree of kinship?
__________________________________________________________________________________________________________________
4. Hearing habits
a. Do you normally listen to music?  Yes (  )   No(  )
    − If yes, what type? Pop (  )  Rock (  )  Samba (  )  Axé (  ) Pagode (  ) Others __________
    − How many hours a day? Less than 2 hours (  ) Between 2 and 3 hours (  ) Between 3 and 4 hours (  )  Between 4 and 5 hours    (  )  
       More than 5 hours (  )
    − What kind of listening device do you use? Sound system (  ) Mp3 player/ iPod (  ) Others ___________
    − Do you use ear phones? Yes (  )  No (  )
    − What kind? Over the ear (  )  In the ear canal (  )
    − Do you normally listen to music outside the home? (  ) Yes (  ) No
       − Subway (  )   Car (  )   Bus (  )
       − How long per day? Less than 30 minutes (  ) Between 30 minutes and 1 hour (  ) Between 1 and 2 hours (  ) More than 2 hours (  )
b. Do you practice sports?  Yes (  )   No (  )
    − If yes, what sports? _________________________________________________________________
5. Auditory history
a. Previous surgeries:  ears (  )          nose (  )          throat (  )
b. Earaches (  )
c. Ear discharge (  )
d. Ringing in the ears (  )  For how long? ________________________________________________
e. Characteristic of ringing
    − Description: acute (  )     severe (  )     high (  )     medium (  )     low (  )    do not know ( )
    − Degree of severity: mild (  )  moderate (  )  severe (  )
    − Right ear  (  )    Left ear (  )     Both ears (  )
    − How often do you hear ringing in your head or ears?
       Never (  )  about once a week (  )  about once every few days [less than 1 week (  ) once or more times a day (  ) all the time (  )
    − When is the ringing most intense?: entire day (  )  morning (  )  afternoon (  )  night (  )  more than one period of the day (  )
    − How much do this noise concern or disturb you?
       Not applicable to me (  )  Not at all (  )  A little (  ) Somewhat (  )  Very much(  )
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f. Dizziness (  )
    − Description: spinning (  )  not spinning (  )  postural (  )  not postural (  )
    − Associated symptoms: nausea (  ) altered vision   (  ) fainting   (  ) tachycardia   (  ) others __________________________________________
    – When not under the influence of alcohol or drugs, how often do you have episodes of dizziness or instability?
       Never (  )  At least once a week (  )  At least once every few days [less than 1 week] (  )  once or more a day (   )  all the time (  )
    – How much does dizziness or instability concern or disturb you?
        Not applicable to me (  )   Not at all (  )   A little (  )   Somewhat (  )   Very much (  )
g. Head trauma or accident (  )  
6. Do you take medication? If so, what for?  _____________________________________________________________________________
__________________________________________________________________________________________________________________
Appendix 2. Quality of life assessment instrument - WHOQOL-Bref adapted (OMS, 1998)
Instructions: The following questions ask how you feel about your quality of life, health, or other areas of your life. I will read out each question 
to you, along with the response options. Please choose the answer that appears most appropriate. If you are unsure about which response to 
give to a question, the first response you think of is often the best one. 
Please keep in mind your standards, hopes, pleasures and concerns. We ask that you think about your life in the last two weeks.
Very poor Poor Neither poor 
nor good Good Very good 
1 How would you rate your quality of life? 1 2 3 4 5
Very 
dissatisfied Dissatisfied 
Neither 
satisfied nor 
dissatisfied 
Satisfied Very satisfied 
2 How satisfied are you with your health? 1 2 3 4 5
The following questions ask about how much you have experienced certain things in the last two weeks.
Not at all A little A moderate 
amount Very much 
An extreme 
amount 
3 To what extent do you feel that physical pain prevents you 
from doing what you need to do? 5 4 3 2 1
4 How much do you need any medical treatment to function 
in your daily life? 5 4 3 2 1
5 How much do you enjoy life? 1 2 3 4 5
6 To what extent do you feel your life to be meaningful? 1 2 3 4 5
7 How well are you able to concentrate? 1 2 3 4 5
8 How safe do you feel in your daily life? 1 2 3 4 5
9 How healthy is your physical environment? 1 2 3 4 5
The following questions ask about how completely you experience or were able to do certain things in the last two weeks.
Not at all A little Moderately Mostly Completely 
10 Do you have enough energy for everyday life? 1 2 3 4 5
11 Are you able to accept your bodily appearance? 1 2 3 4 5
12 Have you enough money to meet your needs? 1 2 3 4 5
13 How available to you is the information that you need in 
your day-to-day life? 
14 To what extent do you have the opportunity for leisure 
activities? 
Very poor Poor Neither poor 
nor good Good Very good 
15 How well are you able to get around? 1 2 3 4 5
Hospital noise and quality of life
ACR 2013;18(2):109-19 119
Very 
dissatisfied Dissatisfied 
Neither 
satisfied nor 
dissatisfied 
Satisfied Very satisfied 
16 How satisfied are you with your sleep? 1 2 3 4 5
17 How satisfied are you with your ability to perform your 
daily living activities? 1 2 3 4 5
18 How satisfied are you with your capacity for work? 1 2 3 4 5
19 How satisfied are you with yourself? 1 2 3 4 5
20 How satisfied are you with your personal relationships? 1 2 3 4 5
21 How satisfied are you with your sex life? 1 2 3 4 5
22 How satisfied are you with the support you get from your 
friends? 1 2 3 4 5
23 How satisfied are you with the conditions of your living 
place? 1 2 3 4 5
24 How satisfied are you with your access to health services? 1 2 3 4 5
25 How satisfied are you with your transport? 1 2 3 4 5
The following question refers to how often you have felt or experienced certain things in the last two weeks.
Never Seldom Quite often Very often Always 
26 How often do you have negative feelings such as blue 
mood, despair, anxiety, depression? 1 2 3 4 5
Do you have any comments about the assessment? ____________________________________________________
